
CA , .,: 

@© No. 843985 
© ISSUED June 9, 1970 



® CUSS 260-476 
C.R. CL. 



© CANADIAN PATENT 



® STABi! IZAT1CN OF ORGANIC MATERIAL WITH 

ESTERS CONTAINING AN ALKYLHYDROXYPHENYL GROUP 



Martin Dexter, Briarcliff Manor, New York, U.S.A., 
JohnO. Splvack, Spring Valley, New York, U.S.A., and 
David H. Steinberg, Bronx, New York, U.S.A. 

Granted to Geigy Chemical Corporation, Art'sley, 
New York, U.S.A. 



® APPLICATION No. 861,144 

® FILED Oct. 29, 1962 



® PRIORITY DATE Oct. 30, 1961(148,733) Jan. 5, 1962 (164,618) U.S.A. 
SUPPLEMENTARY DISCLOSURE filed Nov. 5, 1964 



8 4 3985 

This invention Telates to the stabilization of organic naterial 
nornally subject to oxidative deterioration. More specifically/ the 
invention pertains tc a method of stabilizing polypropylene, and other 
organic material normally subject to oxidative deterioration /.with an 
effective amount of the novel stabilizers of fo**ula 1: 




C * H 2x- C -° 



fa which 



R is hydrogen cr attyl, 

K is zero or an integer cf from 1 to 6, 

n is 1 or 2, and 

2 

when n Is 1, R is 

(i) alkyl cf ft to 24 carbon atoms, 
(ii) alkylthioalkyl of 8 to 24 carbon atoms , or 
(lii) hydroxyalkylthioatkyl of 8 to 24 carbon atens, 
provided that when x Is zero and R 2 is alkyl, the alkyl group 



has from 6 to 11 carton atoas, the hydroxyl group is i- the «- 
position, R* i 
positions; or 



position, R 1 is t-butyl and R 1 and "alkyl 1 * are in tho 3- and 5- 



when n is 2, R is 
20 (1) alkylrnc of 2 to 6 carbon ateas, 

(U) alkylenethlooikylcne of 2 tc 12 carbon atoos, or 
(lii) alkyleneoxyalkylene of 4 to 24 carbon atcrs. 
Preferably, the "alkyl" group of the phenyl nucleus u$ well as 
R* are t-butyl groups in the 3- and 5-positions. It is also une'vrstood 
that bulky groups such as t-butyl groups, are not contemplated a* 
being on adjacent carbon atc*s of the phenyl nucleus. 
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It ia a further object of the Invention to provide 
a novel stabilized composition of matter which comprises or- 
ganic material normally subject to oxidative deterioration 
with a stabiliser compound of the fortaula I. 

Materials which are stabilized according to the in- 
vention include polyolefins, especially synthetic resins such 
as polypropylene and polyethylene. Hydrocarbon material, 
mineral oil, etc. is a: 30 stabilized. Elastomeric material, 
especially mixtures or combinations of elastomers and othsr 
polymers, *.g. high impact polystyrene containing polybuta- 
niene, are all contemplated as materials for stabilization 
according to the invention. 

In general, the stabilizers are employed in an 
amount of from about 0.005* to about 10* by weight baaed up- 
on the stabilized composition. In polypi^opylene amounts of 
from about 0.05* to about 5* by weight are advantageous with 
from about 0.1* to about 1* by weight being especially pre- 
ferred, In hydrocarbon oila amounts of from about 0.05* to 
about $* by weignt are especially useful. In high impact 
polystyrene 0.05* to 5* by weight of stabilizer la preferred. 
(All the foregoing percents by weight are baaud on the stabi- 
lized composition.) 

Still another objoct of the invention is to provide 
novel compounds which are useful in the stabilization of or- 
ganic material euch as, e.g., polypropylene which ie subject 
to dup^adation. The. preferred novel compound* of the inven- 
tion which are especially useful in stabilizing organic mater- 
ial, in particular, polypropylene, are the compounda of the 
formula II 1 
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(CH ) C 

* 5 \ 0 

I 




C x H 2x -C0-C y H 2yM n 



in which R 1 is hydrogen or alkyl, "alkylene-S-alkyl" has froa 2 to 12 
carbon atoms, and x has a value of froa 0 to 6. 
The compounds of formula III 

I ! 

C x H 2x" C ~°" clkylcne "°* C " C x H 2x 





alkyl 

in which R* is hydrogen or alkyl, "alkylene has from 2 to 6 'carbon stews, 
and x has a valuo of froa 0 to 6. 

The cowpmmds of formula IV 

K 1 ' 

0 0 



C x H 2x -C.O- R -0.R-0-CC x K 2x 




in which R is alkylene of 2 to 6 carbon at cos, R l is hydrogen or slkyl and 

x has a value of froa 0 to 6. 

Preferred compounds of formula I are those wherein n is 1, x is 

xero, the hydroxyl is in the 4-posit>on, R* and fl alkyl M are t-butyl groups 

2 

in the 3- and 5-positions and R is alkyl of 6 to 11 carbon atoms. These 
compounds are aJkyl S.S-di-t-butyl^-hydroxybenzoates. Other preferred 
compounds of foraula 1 are those wherein n iz 1 f x is 1 or 2, R 1 and "alkyl" 
are t-butyl groups in the 3- and 5-positions and the hydroxyl is In the 4- 
position, i.e. alkyl 3,5-di-t-butyl-4-hydroxyphenyUcctates and phenyl 
propionates* 

Preferred compounds of formula II are those wherein the hydroxyl 
;roup is in the 4-position on the benienc ring, R* and the "alkyl" attached 
to the benxene ring are t-butyl groups in the 3- and 5-positions tnd x is 
xero, I or 2, 
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Preferred compounds of formula III are those wherein each hydroxy! 
is in the 4-posltion, R* and'alkyl" ire t -butyl groups in the 3- and 5- 
positions and x is zero, 1 or 2. 

Finally, preferred compounds of formula IV are these wherein 
each hydroxy 1 is in the 4-positl^i, R 1 and "alkyl" are t-butyl groups in the 
5- and 5-positions and x is zerc, 1 or 2. 

The compounds of this invention may be prepwc*! in a number of ways 
Thus the precursor acids are estariiied according to ^-r.ventional »ethods 
as by reaction with the appropriate alcohol in the ptvasnce of an acid 
catalyst, e.g., p-toluenesulfonic acid. In the case of higher alkyl esters, 
it is often more convenient to employ transesterification, reacting a 
lower alkyl ester of the acid, such as the methyl ester, with the higher 
alkanol in the presence of sodium methoxide. Alternatively, the acid 
chloride of the acid can be employed in esterification procedures. The 
following reaction schemes illustrate several methods for preparing the 
compounds of this i—'ention : 



110 




0 

» 2 



in 



4\ 



c »u -C-0 



»lkyl 



H 



s - 
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ii -• 




o 

11 2, \ 

c x H 2x c_cl + R ( 0H )n 



elkyl 



V • 
I'JL 



HO 



0 
I 

-c-c 



alkyl 



in which K 1 , R^, x and n are as above defined. 

Suitable star ig materials include compounds 
of the formula: 



10 



R3 



alkyl 



in which is carboxy, carbalkox*, carboxyl halide and 
cyano. 

Starting materials of the alcohol reactant 
type include branched and strai&ht chaJn compounds having 
one or tvo hydroxy group? per molecule. Such alcohols 
may be substituted with otner groups such ns Kith ether 
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or thioether linkages. Examples of monohydric 
alcohols thus Include heptanol, octanol, nonar.ol, 
deeanol, undecanol, dcdecanol, tridecanol* tetra- 
decanol, pontadecanol, hexadecanol, heptadecanol/ 
octadecanol and the like. Examples of monohydric 
alcohols having a thioether linkage include 2-(hexyl- 
thio)ethanol, 2-(heptylthlo)ethanol, 2-(octylthio)- 
ethanol and the like. Examples of monohydric alco- 
hols containing an ether linkage 2-(hexoxy)ethano2 , 
2-(heptoxy) ethanol, 2-( octoxy)ethanol and the like. 

The compound* of this invention may be 
used alone or in combination with other stabilizers 
or additives. Sulfur containing esters of the 
dialkyl thiodialkp.noate type such as dilauryl 
thiodipropionate are especially useful in certain 
cases. 

Other antioxidants, antiozidents, thermal 
stabilizers, ultraviolet li r> ht absorbers, coloring 
materials.- dyes, pigments, metal chelating agents 
and the like may also be used with the stabilisers 
or this invention. 

In this specification, the term "sLfc-..-niz«tion M 
includes protection not merely against oxidat, . degradatK 




but also protection against deterioration caused by thermal 
effects, visible and/or ultraviolet radiation, etc* Thus, 
the stabilizers of the invention are conteLplated as acting 
to protect unstable materials not only agalrst oxidative de- 
i> terioration but also against other typos of deterioration 

such as thermal des:*ada.*ion or degradation caused by visible 
and/or ultraviolet light. 

The following examples are illustrative of the in- 
vention only, and there is no intention to limit . the scope 
3 0 of the invention thereto- In the following examples parts 

are by weight, unless otherKiae specified, and temperatures 
are in degrees centigrade. 2he relationship between parts 
by weight and parts by volume is as grams to cubic centi- 
meters . 
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EXAMPLE 1: Me thyl 3 . S-Dl- t-bufc Y l- ^vdrorvph e nylacetate 

17 Parts or 3, 5^1-t-butyl-^-hydroxyphenylacetic 
acid and 0.5 parts of p-toluenesulfonic acid are dissolved " 
In 200 parts by volume of methanol and heated under reflux 
for 3 hours. The brown taction mixture is poured onto 
crushed ice and the precipitated methyl ester filtered by 
suction. Tne filter cake is dispersed in saturated bicar- 
bonate solution, the insoluble is filtered off, washed 
neutral with distilled water and dried. , 17 Parts of crude 
methyl ester, melti'ig at 79-83°, are obtained. The methyl 
ester is purified by distillation (b.p. 117-118* at 
O.I-O.05 mm Hg) and recrystallizatlon from a mixture of 
hexane and petroleum ether, melting at 85-86.5°. 

Analysis: C H 

Calculated for CivI^oCb (M.W. 278.3): 73.3^ 9.41* 
PWiias 73.53* 9.17* 

EXAMPLE 2: n-Oc tadccvl 3 . 5-Dl-t-butylU-hydrox^henyl- 

acetate 

7.2 Parts cf methyl 3,5-di-t-butyl-4-hydroxyphenyl~ 
acetate, 7 parts of n-o~.tadecyl alcohol and 0.1 part of sodi- 
um methylate are heated under nitrogen at 130° for 1 1/2 hours. 
The split-off methanol is swept out with nitrogen and collected 
in a trap, cooled with dry ice-acetone. After 1.2 parts of 
methanol are collected, the melt is heated at 150° and 
0.05 mm Jig pressure for another 3 hours. One homogeneous 
melt is dissolved in '4 0 parts by volume of hex/me and cooled 
for crystallisation. The crystalline precipiate, consisting 
or unreact<-d n-octadeeyl alcohol, Is filtered and the filtrate 
is concentrated under vacuum. The residue weighs 6.6 parts 
and is purified by high vacuum distillation. After a fore- 
run, consisting of 2.3 p:nts of unreacted methyl 3,5-di-t- 
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butyl-4-hydroxyphenylacetate, 4,3 parts of n-octadecyl 3,S-di-t-butyl-4- 
hydroxypheny* acetate distill over at 230* and 0.075 mm Hg pressure. The 
so-obtain3d n-octadecyl 3 f S-di-t-b\rtyl«4-hydroxyphenylacetate, as an oily 
ester, solidifies on long standing, Belting at 33-35*. 
Analysis : £ H 

Calculated for C 34 H 60 0 3 (M.V. 516.8): 79.17* 11. 73* 

Found: 78.44* 11.23* 



Example 3 : n-Octadecyl fi-(3 f S-Pi>t>butyl-4-hydroxyyhenyl)prc rior^t? 

1-Octadecanol (3.63 parts) and 3,75 parts of B-(3,5-di-t-butyl- 
10 4-hydroxyphenyl)propicnic acid are dissolved in 40 parts by volume of bentene, 

0.5 parts of p-toluenesulfonic acid added and the Mixture ref luxed with 
stirring for 2 1/2 hours. Approximately the theoretical amount of water 
(0.34 parts) is collected during this time by axe ot roping *ith bemene 
into a 5 parts by volume trap. At the end of the reflux period, the brownish 
solution is cooled, filtered and stripped of benzene in vacuo. The 
residue (7 parts), which crystallites on steading, is lecrystallited from 
a 3:2 methanol-ethyl acetate mixture, yielding 4 parts of the n-octadecyl 
8-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, which is a white, crystalline 
powder, melting at .O-S0*. 

2 0 Analysis : Saponification f .rj' . ' en t 

Calculated for C 35 H 62 0 3 : 530.9 
Found: 526.6 

Fx ample 4 : 2- (n-Octylthloethy:) 3 l 5-di-t-butyl-4-hydroxy-bcnioate 



To a solution of 7.5 parts of 3,5-di-t-huty N4-hydroxy- 
henioic acid and 1,98 parts of potassium hydroxide Jn 



- 10 . 
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50 parts by voiun« of methanol, lr. aduc-d a solution or 6.26 
partn of 2-chlcrocthyj-n-octyl sulfide in JO parts by volume 
of methanol. The reaction mixture la stirred and "heated for 
2 hours at 45°. After cooling to room temperature, the re- 
liction mixture 1« treated with 150 parts by volume of benzene 
and 200 part.3 of water. Tne aqueous layer is extracted with 
two portions of 75 parts by volume of benzene. The organic 
solutions are combined. and washed successively with two por- 
tions of 100 rarts of water, three portions of 75 parts of 
2 N aodium hydroxide, two portions of 100 parts of water, two 
portions of 5$S hydrochloric acid, two portions of 100 parts 
of water, two portions of saturated sodium chloride. The 
benzene solution Is then dried over anhydrous sodium sulfate. 
After filtering and evaporating the solvent, 10.2 parts (8o£) 
of ..-rude product are obtained. Distillation of the crude pro- 
duct yields 2-(n-octylthloethyl) 3, 5-il-t-butyl-if-hydroxybenzo- 
atr-.in a fraction bolting at 206-208- and 0.14 mm Kg pressure 
and having u rcfrautive lndu-x of 1.5128 at 26. 5 0 using the 
sodium D light. 

AnaJvais.1 c Us 

Calculated for C 2i lU, !: 0 a S : 71. 04* 10.02* 7.59* 

Pound! 71.3V/! 10.10* 7.00> 

-•« 

o 

EXflMH&ll gdCnrfletylthjLoe th v 1) 1 , -t-butyj _a -wj 

ghfcttyl.au otato 

A JioJutlon lr, marl..- consisting of 5.22 parts of 3,5- 
ai-t-buty.l-'f-nydfoy.yphonyl;,. : etlc acid, 1.31 parts of potassium 
Hydroxide In parts l.y volume of methanol. To this solution 
l:i added, Mill., bulrrliir. at room temperature (25"), a solution 
of H.lH pnrt : s of ?-chloroetiiyl-n-octyl sulfide lr. 20 parts by 



// 
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volume of methanol. The reaction tatxture is stirred at h^°ty 
foe 5 hours, Arter cooling, the reaction mixture is diluted 
with 150 parts by volume of ether and 200 parts cf water," 
After thoroughly mixing, the organic layer is separated and 
washed successively with water (J x 100 parts), saturated 
sodium bicarbonate (k x 100 parte), water (2 x 100 parts), 
5* hydrochloric acid (2 x 100 parts), water (2 x 100 parts), 
and saturated sodium chloride (l x 100 parts). The washed 
ethereal solution is dried over anhydrous sodium sulfate, 
then filtered and the solvent removed under diminished pres- 
sure, leaving a residue of 6.6 parts (76. 5*) .of 2-(n-octyl- 
thioethyl) 5,5-di-t-butyl-4-hydroxyphenylacetate. The pro- 
duct hac a boiling point of 207°/0.07 mm Hg and a refractive 
index of I.5085 at 27.2° using the sodium D light. 
Analysis; £ U S 

Calculated for CaeH^OaS: 71-52^ 10. 16^ 7.3^ 

Fcund: 71.904 9.73* 7.67* 



£^ £I£A i 2-i n-Oe tadec v l thloe thvl ) j , 5-Dl-t-bu aflslb 
hylraxvpnenyl acetate 

To a solution of 5-5 parts of 3,5-dl-r-butyl-Ju 
hyclroxyphcnylaoctic acid and 1.58 parts of potassium hydroxide 
in 100 part,! by volume of methanol, are added 7.27 parts of 
2-chLoroethyl-n-octadacyl sulfide. The resulting mixture is 
warned for 6 1/4 hour.* at 50°± 3% with stirring After cool-. 
In?, to room tomperaturts, 200 parts by volume of ether and 
300 part a of water are added to the reaction mixture, Tne 
nqxHu^c layt:r is extracted with two additional portions of 7b 
partu by volume of ether. The combined or g anic solutions 
Arasr washed successively with two portions of 100 parts of 
water, thioo portions of 100 parts of saturated sodium bi- 
carbonate, two portions of 100 parts of wacer, two portions 



10 



H 



15 



20 



of 100 partr. 5* hydi ochloric acid, two portions of 100 pare- 
of water, an 1 one ptrtion or 100 parts of saturated sodium 
chloride. 1: lC ether ooiutlon ir. then dried with anhydrous 
uodium sulfate. *J*ter removal of the drying agent, evapcra- 
tlon of the solvent under diminished pressure gives 
parts 180*) of product. The product, Mn-octadccylthio- 
ethyl) ^^-di-t-cutyl^-hydroxyphenylacetate, is purified by 
chromatography op alumina, employing hexa:;e as the t? luting 
solvent . 



analysis; £ 
Calculated ror C^Ha^0 3 S: 7^,94^ 
Found: 



H 

11. 

11.41* 



s 

G.11** 



EXAMPLE H 



gr(n-Qctadecvlthloe thvl> 3 r S-t)l-t-butyl-*U 
hydroxy benzoate . 



By reacting 7-5 parts of 3, 5-di-t-buty I J* -hydroxy- 
benzoic acid, i.<»i parts of potassium hydroxide, 1C.5 parts 
of 2-ehlorcethyl--..r,ctadecyl sulfide and 100 parts by volume 
of methanol according to the method described in Example 7 
hereinabove, the rj oduot is obtained in 84* yield. It may te 
purified by chrc/is.5ography, using the same conditions as des- 
cribed for the compound of Example 7. tt*e product, 2-{n-octa- 
decylthioethyl) 3 ,b-dI-t-butyI-A -hydroxy bensoate, is retained 
as a oyrup. 



/o.S 



Analysis ; 

Calculated ror C 2iJ H 0 .-OjS: 
Found : 

KXWI.E ^ fl=:ll^oxy_ejA Yl thlo-2 '-ethy l Q , ^ftj ^,^1^ 
' hydroxy) bor joate 



C 

74.96* 



H 

n.io*: 

11.07;'v 



A mixture con: lr.Ung of 6.5 parts of methyl >/3-di- 
t-butyl-';-hydroxyben2oat- f L.2 parts of tia-(2-hydroxyeLhyJ ) - 
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ssirti'lric aiul O.lOtf part- or r.odlum methylate is heated for 
O hourjt at i;io-,o0* >/ith occasional atirring. After cooling, 
vhe mixture l:: rU.: 3 olved in t>0 parts by volume of benzene and 
washed with 'I ;x rtions of i50 parts of water- After drying o 
* over aniiydrcKM r.udium :.ulfato, filtration and evaporation of 

rolvent glveri 5.1 part-i c.f crudo product. Repeated crystal- . 
iiaeation from itexane rIvoo the product, 2-hy droxy ethyl thio- 
••"-fcthyl ( 3, 5-U-c-butyl-4 -hydroxy) bent oat as a white solid 
or conatant melting point 114-115°. 

10 .A naJyaly r g US 

C.3J«uiated for CioHooO^S: 6*. 37 J ,-'8.J>3;6 
Pounds 6* .26.; 8.7^0 9.||9S 

1'heny I nictate) 
£.\b* i\srt;i or tt,&'-dihydroxydicchyl sulfide, 12.7 
J. r > r-art.. of wctuyl <, 5-<ll-t-butyl-'»-hya r .->xyphenyjac' *ate and 

0.1 r-.;,rt U" -odium muthylHte *rv melted together under nitro- 
gen arul noa;;r ,1 at ljo* for a 3/2 hours. The split-orr methane,, 
iu hwj.t our; r.y :4 litr-am of nitrogen and caught in a dry-Ice 
trap. The rsairt .r.tr; arc th<-n heated at 65* and 0.«, mm K,; pro*- 
W llU i- for 3 hour.:. I'.-.o content of the flask in dissolved In 

w.u-!r bema.nc, l.m in.ol.ublc filtered off and th--- uunfttno fii- 
-ratc washed ih:-..r : c1..k.-l- will, saturated sodium chloride solu- 
tion The >i; !,.-.••/ filtrate is then dried ever anhydrous aodl- 
2 :> sulfate ui.d u!i.. ::C I VMit evipora ted under v^ui:r,, 1'. , li » -Th I o- 

dlethyl-Di^i^.r-u-t-butyj-^h.ydroxyphenylacotau.) i» obtnii.. J 
by Mwr. u3 :ivo . x-> _ C ;u :l nation from hexanc, a solvent mlxvuiv 
uf lifxniic and t.-rliary b-:tai.«l. The product itf obtained a:; 
whit- cry::ta!:;, r:.i-lti!i<< at j 17-118°. 



_8.4J985 ..... . 

Analysis ; £ ii £ 

Calculated for C^H^O^S: 70.32* S.R6\ - 5.21t 

Found: 70.49* 9.07% 5.03* 

Example 10 : n-Hexyl-3.S-Dl-t-butyl-4-hydroxyhenzoste 

1.84 Parts of n-hexanol and 1.82 parts of tri-ethyl»ine 
are dissolved in SO parts b; volume of dry benzene, and 4.72 parts 
of 3,5-di-t-butyl-4-hydroxybenzoyl-chloride dissolved in 25 parts 
by voluue of dry benzene are added dropwise wiih stirring at 25-30* 
over a period of 10 aiinutes. The react ants are then heated under 
10 reflux for 3 hours; 1.6 parts of tri ethyl amine hydrochloride are 

filtered off. The yellow filtrate is washed with saturated sodium 
chloride solution, twice with 2N NajCO^ solution, then afcain with' 
saturated sodiua chloride solution, dried over anhydrous sodium 
sulfate, and the solvent is then evaporated under vacuum. 6 Parts 
of a solid residue are obtained and purified by vacuum distillation. 
The n-hexyl 3 l 5-di-t-butyl-4-hydroxybenzoate distills at 1S0-1S5* and 
0.1 wa Hg pressure ar 1 Belts at 70-72*. The yield of the pure product 
is 3 parts. 

Exaaple 11 : n-Dodecyl 3 i 5-ni-t-hutyl-4-hydroxyhemoate 

20 2.78 Parts of n-do.%ecanol and 1.88 parts of triethy lamine are dis- 

solved in SO part* by vohan* r ? ,}ry benzene, and 5.0 parts of 3,5-di-t- 
butyl-4-hydrcxyben*oyl«£/i lorl Jo dissolved 5n 25 parts by voltn* of dry 
benzene are added dropwise with stirring at 25-30* over a period of 10 
minutes. The reactnnts are then heated under reflux for 3 hours. 1.8S Parts 
of triethylamin* hydrochloride arc filtered off. The yellow filtrate 
is washed with saturated MaCl solution, twice with 2S H&^CO solution, then 



H 



- 1:1 - 



" i.T ■ . ■ . "«•■ " J ' - " "* ' • ' -.5..." ■" •£>;,* ^ ^ a- v - - 
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3!5 



20 



r^aln with saturated NaCI solution, dried over anhydrous 
Na^SO*, and the nolvcnt evaporated under vacuum- 8 Parta 
of a solid residue are obtained. The residue is purified 
by vacuum distillation. Tno n-doejcyl 3 # 5^di-t -butyl -W 
hydroxyrenzoate distills at 189-193° and 1-2 microns and 
melts at 47-5.5°. 



/: 7 



EXAMPLE l^T: St abilization of Po lypropylene 

Un3tabilized polypropylene powder (Hercules FROFAX 
6501) is thoroughly blended with 0.5* by weight of 2-(n-octa- 
10 decyltbioethyl) 3,5^i-t-butyl-^-hydroxyphenylacetate, made 

according to Example ^ hereinabove- The blended material in 
then milled on a two roller mill at 182° for 5 oinutea, 
nftsr which time the stabilized polypropylene is sheeted 
from the mill and allowed to cool. 



The milieu polypropylene sheet is then cut into small 
pieces and pressed for 7 minutes on a hydraulic press at 218 s1 
and 2000 pound* per square inch pressure. The resultant sheet 
of 2 ( j mil thiclcnoas is then tested for resistance to acceler- 
ated aging in a forced draft oven at iHg*. The resultant ccm- 
position of 0.5a by weight of 2-{n-octadecylthloethyi) J,5-di- 
t-butyl-JMiydroxyphenylacetate and polypropylene is stabilized 
agalnat. oxidative deterioration for 1000 hours. The uni;tab<_-. 
llzcd polypropylene deteriorates afscr only 3 hours. 

In like manner n« Xn this example, stabilized com- 
^ positions of polypropylene are prepared having 0.5« :>y weight 

of a compo m.l propamd recording to each of the forcgoinc 
amp U? 1 j . 

In a almilar manner a>, in this Axumplu, stable compos 
aitiona of polypropylene are prepared with 0.5> ty weight of 
j>0 one compound according to cinch cf the preceding example* to- 

KHtnor with 0.W by weight of dilamylthJo-diproplonate, In 
nomo caaoa. tho improvement io 00 remarkable that a oynorgiuUc 
uffcifc ic obuorved in the oven-aging tact. 



10 
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Example 13 : 
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St»hlliiatl6n of » Re»ln Contiining EUstcoer 



High impact polystyrene resin containing elastomer (i.e. butadiene- 
styrene) (Foster Grant , XI M6 g unstabiliied) is stabilized against loss 
of elongation properties by incorporation of O.St by weight of a stabilizer 
(Table 1). Under the test conditions described hereinbelow, the stabi- 
lized resin retains frcia SO to 65% of its OTigir.^1 elongation properties, 
whereas the unstabiliied resin retains only 1S\ of its elongation properties. 

The unstabllized resin is dissolved in chloroform and the 
stabilizer th-n added, after which the mixture is cast cn a glass plate 
and the solvent evaporated to yield a uniform film, vhich, tipon drying, 
is removed and cut up and then pressed for 7 minutes at a temperature 
of 163* and a pressure of 2000 pounds per square inch into a sheet of 
uniform thickness (2S mil). The sheets are then cut into strips', approximately 
A x 0.5 inches. A portion of these strips is then measured for length of 
elongation in the Instron Tensile Tester (Instron Engineering Corporation , 
Qulncy, Massachusetts). The remaining portion of the strips is aged in 
a forced draft oven for 6 weeks at 75* and thereafter tested for elongation. 

Table I below shows two stabilized resins compared with an un- 
stabllized resin. 

TABLE I 



Stabilizer Compound 



I n-Octadecyl B- (3,S-di-t-buty 1- 
j 4-hydroxyphonyl)propior.ate 

I 2-(n-Octylthioethyl) 3,5-dl- 
I t-butyl-4-hydroxybenzoate 

Blank (no stabilize- ) 



Percent 

Elongation 

Retained 



65 



SO 
15 



Stabilization 
Factor (Improve- 
ment over Blank) 



A, 3 



3.3 
1 



Irl 



17 
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E XAMPLE Ur Dlethylonc Glycol Bia-,ff-(3 , 5-dl-t-butyl-i- 
hydro xyphenyl) propionate 

A mixture of 16.? parts of 3-\Z5» Wi-t-butyl-i^-hydroxyphenyl)- 
propionic acid, 2.65 parts of diethylene glycol t 2.5 parte of para-toluenc 
sulforic acid monohydrate, and 3QU parts by volume of benzene is refluxc* 1 
until no further water separates. 

After cooling, the mixture is diluted with 200 parts by vclume 
of benzene and washed successively with the following: water, 0*5 N sodium 
hydroxide, wacer, and saturated aqueous sodium chloride. After drying 
vith sodiun sulfate and removal of the solvent at res!v<ed pressure, U*.3 
parts of a syrupy residue remain. The pwJuct, diethylene' glycol 'bis- 
/J-(3, 5-di-t-butyl-L-hydroxyphenyl)propionate7> is obtained by triturating 
with aquevus ethanol, followed by methanol, then crystallizing once from 
each of these solvents in the order given. This yields the said product 
of constant rieltins point 90-91 • 5* • 





£ 


a 


0 


Calculated for C-.H -0 : 
3° Y* ( 


72. 80* 


902* 


17.562 


Found : 


72.621 


9*34* 


19.18* 



16- 

EXAMPLE 4^ 1,2-Propylene Glycol Bis-/?- (3 1 5-di-t-butyl- 

f»-hydroxyphenyl)proplonatey "~ 

A mixture consisting of 16.7 parte 3-(3,5^i-t-butyl~^-hydrx>xyphenyl) 
propionic acid, 1.90 parte propylene glycol, 2.5 parts para-toluene sulfonic 
acid r^nohydrate, and 300 parts by volume of toluene la refluxed until a con- 
stant quantity of water has been collected in the Dean-Stark water ti-ap. 
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10 



15 



20 



25 



After cooling, trie mixture Is diluted with 300 parts 
by volume of benzene and washed successively with the following*; 
water, 0.5 N sodium hydroxide, water and .saturated sodium chlor- 
ide. After drying over sodium sulfate, removal of the solvent 
under reduced pressure yields 1,2 -propylene glycol bis-[3-(3,5- 
di-t-butyl-4-hydroxyphenyl) propionate] (13.1 parts). This is 
purified by chromatographic through alumina. Elution with 
hexane results in the appearance of a minor amount of yellow 
oil which is followed by the desired product. It crystallizes 
spontaneously and has a melting point of 70 *. 



H 



Analvsib; C fl 

Calculated for C^rHsoOa : 74.45 % 9.1*5 £ 

Pound: • 7*4-23 % 9-72 % 

EXAflPLS }& 



16.08 *; 
16.13 % 



Ethylene Glycol Bls-p-(? ,^hi ^-w yl h 
hydroxyphenyl ) propionate ] . 

A mixture consisting of 13-9 parts 3-(3,5-di-t- 
bu ty 1-4 -hydroxyphenyl) propionic acid, 1.24 parts ethylene 
glycol, 1.0 part para-toluene sulfonic acid monchydrate, and 
300 parts oy volume of benzene it? re fluxed until a constant 
amount of water haj been separated by azeotropic distillation. 

Aftor cooling, the solution is extended with 100 
parts by volume of benzene and washed with the following In 
fluccoasioni water, 0.33 N aodium hydroxide, 0.5 N sodium 
hydroxide, 5* hydrochloric acid, water, and finally with satur- 
ated sodium chloride. After drying over sodium sulfate, eva- 
poration of the benzene given 8.7 parts of ethylene glycol 
b* s-[ 3-(3, 5-di-t-buty-; ->Uhydroxyphenyl)proplonate ] . Crystal- 
lization from 95* ethonol gives the desired product of a 
melting point of 1^6-147 # . 



-Mr- 
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: CUcuUtwi' t or C,,H>6,:" 
Found: - " - • -r- 



a 

9.68* . 
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SUPPLEMENTAL DISCLOSURE 



The cornounds described in the Principal Disclosure 
have been fcund to be stabilizers for 8 wide variety of 



include synthetic organic polymeric rubstances such as 
vinyl resins fom.pd from the polymerisation of vinyl halides 
cr from the ccpclynerization of vinyl halides Vfith unsatur- 
ated polymer! zable compounds, e.c«j vinyl esters, a,d~ 
unsetureted acids, a,p-unsa turated esters, t ^unsaturated 
ketones, c,CV- unsaturated aldehydes and unsaturated hydro- 
carbons such as butadienes and styrene; poly-a-olefins su.Vn 

* 

as polyethelene , polypropylene, polybutylene , polyisoprene 
and the li/.e, including copolymers of poly-a-olefins ; poly- 
urcthsr.es such as ere prepared from polyols and organic 
polyisocyanaLes; polyainidec such as polyhexa methylene sdipo- 
rr.idc; polyesters such as polyethylene tsreph thai? tea; poly- 
carbonates; pc-lyocetols ; polystyrene; polyethylen.eoyioe ; 
copolymer; such as those of hich impact polystyrene contain- 
ing copolymers of butadiene and styrene and thote formed Li- 
the copolymerization of acrylonitrile , butadiene rnd/or 
atyrene. Ctr.er natcrlals 'stabilized according to the present 
invention includes lubricating oil of the aliphatic ester 
type, e.r,.» di-(2-ethylhe::yl) azelate, pent r ery thitol ♦-etra- 
caproote and the 11'kc; animal and vegetable derived oilr, 
e.^., linseeo oil, fat, tallow, lard, peanut oil, cod liver 
oil. cantor oil, palm oil, c:>rn oil, cotton seed oil and the 
like; hydrocarbon material such ac gasoline, both natural 
end synthetic, oieeel oil, mineral oil, fuel oil, cuttinj; 



organic n^terial norr^.lly subject to deterioration. These 




7J 
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fluids, >axes, resins and the like; fatty acids; scaps; and 
the like. V' 

Particularly preferred compound* of the present in- 
vention are those therein the acyl noeity is the 3-{3,5-di- 
t-butyl-4-hydroxy phenyl) propionate group. Typical of these 
are n-cctadecyl 3- (3 , 5^ i-t- butyl- ^hydroxy phenyl) propionate ; 
2-(octadecylthio) ethyl 3- ( J, 5-di-t-butyl-4-hydroxyphenyl) pro- 
pionate and thio-bio-[ ethylene 3- (3 ,5-di-t-butyl-J»-hydroxy- 
phenyli propionate ] . 

The following examples will serve to typify the 
nature of these compounds: 

Neopentylglycol bis-[3-(3.5- 
dl-t-butyl-J|-hydroxyphenyl) -proplona te 1 
Methyl 3- ( 3 o-di-t-butyl-Jf-hydroxy phenyl) -propionate 
(21.1 >irts) , 3-13 parts neopentylglycol and 0.37-5 parte of 
sodium methylote are heated under nitrogen at I30 9 for 1 l/v 
hours. The methanol thus formed is collected in dry-ice 
acetone cooled trap. After the theoretical amount of methanol 
is collected, the reaction mixture is heated at rjO.Vo.CSmm 
for 3 hours. At the end of this time, -the material is dis- 
solved In hexane and filtered. Ihe filtrate is then con- 
centrated and recrystallized from $-yt ethanol ond thoroughly 
dried to yield neopentylglycol bis-(3-(3 i5-di~t-bv tyl-^i- 
hydroxyphor.yl ) -proplona te ] m.p. 8l-o2°. 

It 

EXAMPLE j*r 
Ethylene r.lycol bls-(3 > 5- 
d l-t-butyl- f t-hydroxyphepylacetate) 
A mixture consisting of 13.C parts of 3 ,0-d 1 -t-buty 1- 
^-hydroxyphenylacetic acid, 1 .2'* parts of ethylene glycol, 



1.7 parts of p-toluene sulfonic acid monohydrnte and 33° 

parts by volume of benzene are treated according to the ' „ 

procedure of Example 1?.. The washed and dried benzene 

solution obtained from the reaction fixture is evaporated 

JJ to yield 9.3 parts of ethylene Glycol bic-(3*5-<ii-t-butyl- 

ii-hydroxy-phenylacetate) which is further purified by re- 

crystallization, p.p. 116-117°. 

/? 

E XAMPLE gr " 
2- ( n-Oc tsdecylthio) e thy 1 3- ( 3 ,5- 
3 0 di-t-butyl-^-hyf - roxyphenyl) -propionate 

D-Kydroxy ethyl n-actadecyl sulfide (8.26 parts) and 
3.03 parts of triethylanine are dissolved in 75 ports by 
volume of dry benzene and o.$>l parts of 3-(jo-di-t-butyl- 
i|-hydroxvphenyl)-proplonyl chloride dissolved in 100 parts 
15 by volume or dry benzene are added drop-.Ase over a period 
of 10 minutes at 2p-30°C. The reaction mixture is then 
heated for 3 hours and filtered. The filtrate is cashed 
once v/ith saturated sodium chloride solution, twice with 2rN 
aqueous sodium carbonate solution and then once a^ain with 
20 obturated BOdium chloride solution. After drying over 

sodium sulfate, the solvent is removed under reduced pres- 
sure to yield a syrup which lc purified ae a hexane solu- 
tuion by chrowfitofsrophy ov*r alumina. Removal of, the 
hexene then yields a syrup which crystallizes to yield the 
25 product, m.p. 1.5— J/, 7 °C. ^ 

KXAMPLK rrf 
Tnlo-Ms-[ct yr lenc ;-!; ,^:- 
t -butyl-'J-hyd ro xy ;h-3t\/l) -propionate j 
Dis-(L 5 -hydroxyeUiy -.: :\\ ■ ":.*J-: i'S Pf.rts; rnci 0/o 
pnrtf. of tricthylomJnc rra k :■ . .olved in W p:.;-tn by volu...< 
of dry bo r. zone and Y< .t. purl:: 0/ I ;# . ;«d 1- t-Lu ty 1 - 
hydroxy-phenyl; -prop ior.y I chlot ice dlL^."vcd Ji; rv • ' p.*.n;c 
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10 



by volume of dry benzene ore added and heated ;-s in Example 
21. Tne resulting benzene solution is filtered, cried end 
evaporated as therein described and the i^esidue dissolved 
in hexane and purified by percolating through alumina 
(neutral, activity III) . Removal of the solvent yields: 
the product, thio-bls-[ ethylene 5-0 , S-di- 1- butyl- n-hydroxy- 
phenyl) -propionate } as an oil vhich is soluble in hydro- 
carbons and gives the following analysis: 
Calc. for CaeHsaOeS: C, 70.93; H, 9.09; S, .',.'>: 
Pound: C, 7^.88; H , 9-lS; S, 

J/ 

EXAMPLE 

J-J neo-Podecyl 3-t 3 ,5-di-^-^utyl^Vnydroxyphenyl) -propionate 
tie thyl 5- ( 3 , 5~d i- t-butyl- ^hydrox>-phenyl ) -pro- 
pionate (29-2 parts), 16.6 parts of neo-dodecanol and 
- 1R 0.270 parts of sodium methylate are treated zs described 
ia Example 2. The reaction mixture is then dissolved in 
benzene j ether iB added end t v »e resulting solution us shed 
successively with ^ater and saturated aqueous -ooium chlor- 
ide solution dnd then dried over sodium sulfate. The colu- 
20 tion is next filtered and the filtrate stripped of solvents 
under diminisned pressure. The reriduc is dir.tillcd in 
vacuo to yield 13.V ports of neo-codecyl ?-(;:, j-di-t-buty 1- 
n-hydroxyphenyl) -propionate, b.p. W/n.W mm - DloV'M 



'-5 



mm. 

Cole, for C ?0 H 50 0 3 n >> r:&l H, U.J>i 

Found : c » v: - 17 ; H • n 
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• J EXAMPLE 2*f 

Methyl M3 t5^1-t>butvl -^hydrox yph en y iU prorl o ^e 

To 500 parts by volume of dry t-butyl alcohol in a 
flask fitted viith mechanicrl stirrer, inert car* inlet, 
thermometer, condenser and dropping funnel ere cciued 2.1 
pcrts of potassium metal. After the engine reaction is 
complete, there are added jj'.'.J parte of 2^5-di-t-UufcyU 
phenol, follov.ea rapidly by 17.7 parts of me thy lr cry late. 
Vne stirred reaction mixture is heated to <j>0'c for 13 
hours and allowed to cool. The solvent is removed under 
reduced pressure and the residual i.iacs neutralised oy 
addition of dilute hydrochloric acid. This mixture is 
then extracted i,-ith tv/o portions of ;>0* part3 by volume 
each of ethyl ether, toe combined ethereal extracts sre 
vached v/ith two portions of 100 parts by volume each cf 
viater and then cried over anhydrous sodium culfate. T.;e 
ether layer is removed by filtration and concentrated cn 
a steam bath. 7ne residual oily mass is then vacuum dis- 
tilled. The friction col -acted at 13>2 3* "C/C.l 
cryital?i?.€2 uyen utanuinf, to yield methyl 'wil-t- 
buty3-l-:iydroxy::henyl5-prop.lon&te, u.p. 'C. 
necryatrllir^tion fm.i htxone yields ,1 v.rrite solid,, 
m.n, C& .0- yiS/^C. 

3apcnir:c.'«t:c:» 
-ale. forC, c H 2C C D : 9.;; v Vi , 

Found: , j* ( 

In n similar :V:»h:cn, the cere spore Jr. 
caters r.ro obtained frossi the ree^ccUve .'.-ilcyl ? crylr tea : 
rthylf propyl, outyl , any I, hcxy) , h«ptyl , net-', r.cn;. I . 
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dce;l, wxccyl, dodcc;-T, :.vidcc : I . irt-Occrl ~"'ks:: • ...v 
he-.: dcc;-1 , hc;it::-Jec^2 . : ctr dec;.-! /r.oi:rdcc; : i , c j.v=- •. 
hcrcicar;-!, Ooeoeyl, t:-ico=yl .-.x t.ct;-=co 3 yl. 

Either- .hensyiti.l^e.tSii-lcrtwni,^ ietl.bxido. 0 -' :od: ■ 
uidc c*y :-e substituted for potaccl-.n t-butoxluc ir. ti:.:. 
cxtnplc. 

Altciw lively, r clvn-- of -v; parts of role: s ;-.. 
hyd->ox<de in :V: r .-.rts by voli: iC of t-Lut.-l olcoho; : r 
u.-wi ir. the piece of ;»otr.r.3iun (po the elcoholste) . 
so::e-hot lour yield of the prod vet ester ic vetlLvxC .■; 
this s.-.eti.od. 



Vo ;.cn r -.. tc tr volume of dry t-busyl c.lco-.ol ir 
1'. c<tted pci-tr- of polrcr.iis., nctol. Uyon co.^lttio.. of 
the ensutec recctior., ch-ee ic cd£«»"i?.5 r-rtc of 
di-t-:.utyl prcr.cl :» v. .:.- orrfj of icvryi re- l*tc i i 
•-•--Flo suecosaior.. o.e rer.iltinr. .--lsturc is Seated rt 
rcfHiX for .; hours r.r £ ] then .-»llo:.od to cool. Vhr .-.;>>.- 
vc.-.t ic removed under .-educed pressure ar.ri the :cr i...u-. •. 
t.rrs neutralised with very dilute h;d vochloris rt.-id. 
The reaction fixture is extrrctcd with tvo portlonr of 
; • -• jmrts o„ '/olune of 1:1 ethyl ct.it-ripeti-ulc- : cihe:- 
-rx* t).c coui lned cxtrsctr ehed i.iih t:.o j-ovl'e.u. of 
: "' r "' r " f: b -' voltuie of ,,.-tcr. -^.o ext.* el 1= ul.cn di-i.c. 
over M.;,;c!;.oi'f. sodiiu cullnto, O.c u-;..Ji»- vT,c.:t tt.wvcs. 
':?;•■ flltrrUor. .-nd the eti.erco?. -.o1 i-.i < o:i c©nce::t :-lc« 
:ith r. Cl-nl tcrsperrtui-e of 20.:' rt n p.vnsu «c of ■" . 1 
'.o ..-J rid dtx.ee;- f.-{^ f :wil-t-butyl-.Vic«iRCxyr:.e^ • •. 
r.;-ejU<r«ol:c . 
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Crlc. for C s nU S o0 3 : 
Pound : 



C, 77.:*; K, 11. J.. 



EXAMPLE 



2i < 



10 



c.) to ;:-r ; r. p; r ts ;>;• volume of Gry t-but;l olcohol 
in euitrble floci: fitted viith i.xchsnlcnl stirrer, inert 
C;*s inlet, thermometer, condenser end dropping funnel is 
*dded ports of potasai-un t-lmto:;ide , 'ftila r -- r ts cf 

'&,u-di-.t-but.ylphenol and -,rs parts by volume of ' Methylene 
glycol dir.ethyi ether. T*c drr-r: creen solution ic stirred 
and 3 solution of an equinolar portion of ethyl --bro::o- 
o-Metiiyl-prot.io!iatc in $C parts of t-butyl- alcohol is 
added cropv.dse over linutes. After addition is 

cosT-lete, the reaction is rented for I hour.. t!.c .solu- 
tion beir^ neutral, reaction fixture is ncurcrf into 
v.-;:ter rnd extracted uith ct;:er. The ethereal solution ic 
us shed v?ith water end dried and the c-.whcr rer.o\e<; j- -liE- 
tillation, the product beinf? isolr tec by vr-cuiu. c5cti12o- 
tion. 

By substitution ct;iyl ~-bro.v.cpropicrvjtt fcr cthy? 
a-broiro-^rjcthylpropionrte in the irccrxhrrc of i!,ir, er.c.rlc 
there ic ohtiined cU-../' :-(^/;-di-.t- , wutyi-t-} j: f ro^^ex*).; 
propionate. 

Crlc. for C 10 !o^0 :> : C, ; ''-.J' 

Pound: c, ; H, C./ ; 

Hy oi.iplcylnr. ?-M*i.tyl-o-t-btavlphei\ol in pr.-ce or 
,.»-di-t-butylpl»enol in theproccdrrr oi' tnis c;:r..-:o ::eU .,*: 
^•-nethyl-^hyih^^ u : .. oJ ,_ 



1 
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b.* A solution cf 16 rsrts of cl^'l . ■— ri.vd rc:: - 
. ^o-di-t-butylphGnyli-ioctiutrrjte , ports c:' n-oct*acc;\l 

clcohol arid ^.5 i.crts cf rcciuin nethylete in IS ' ;::vIq by 
vcluniC cf o-dichlorobenze-e is distilled under n ni^rc^cr. 
~ ctir.o sphere until the vepcr tcr.-erature reaches rr,c ;*c:.vi.inr. r t 
the boiling point of o-diehioroben;sene 1 1 ) . Vhe sedi- 

tion ic then i-efluxed for 6 houra, cooled ?nd neutralised wit!. 
3 few drons of r-cetic ,icid . Tne solvent ia ret-evce. ur.dcr 
vacuun on c \»rter bath end tne ox^uct, octedccyl ; ; - 
1^ t-butyl-^-hydroxyphenyl) isooutyrr.te after t,-.«o iter;, s colli : " - 
tions from neth^nol melts ft *£-i;6°. The yield in 

5in.ilr.rly e solution of 20 p<^ts of ethyl ft- : -r- 
nydi^xy~3.S-di"t--butylph^n:/i)->ropioni . , 17.35 p.v^s cf r.- 
cctedecyl aicohol end parts nf scctim r.*t>;y3a rc. in 1-/ 

l r 3 parts by volume of dry toluene it d5.2t.lUed under nltro^er. 
ntm03phcre until the vr.por temperature reaches tt<* rcuainr 
at the 1 boiling point of toluene. *I^e solution if then cooic: 
end neutralized with acetic acid, \*>>e nol^cut is rc.'.oveci 
under vacuum on a writer be t.h *rjd the orcdv.cr , or t.nc'.ccyl 
r< {-4 .--di-t-oi'tyv- ;-;wdio;iyphcni l!-proi.i.or^te , r.ftcr tuo i-e- 
cr'/ctollization fron ...ethnM -nelts f-t 46-'"*. Tlx yield i.- 
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THE BlBOWliE^'oF^IE^liWFJnriON IK WHO! AN EXCUtSIVF'^'^^^-^ 
PROPERTY OR. PRIVILEGE IS CLAIMED ARF DEFINED AS^TjJWS: 



\, ' A ccopour.d of the formula: 

tin 




-r i! -r-D 

x 2x 



in which- 



P is hydrogen or alky], 

x is zero or an integer nf from I to 6, 

n is I or 2, and 

when n is J, R 2 is 

(i) aHyl of 6 to 24 carbon atcas, , 

(ii) alkylthloalkyl of * to 24 carbon' rrtoaj, or 
(iii) hydroxyalkylthioalryl of 8 to 24 carbon atows, 

proviocd that wben x is zero and R~ is alkyl, the. aHyl *roup 
has frofi 6 to H carbon atoms, the hydroxvl croup is in the 4- 
position, H ] is t-hutvl and R 1 and ,, alVyl ,f are in the 3- and $- 
position.*; or 
when n is 2, R* is 

(J) nUylcne of 2 to 6 carbon iton*, 

(ii) aUy lenrthinalkylene of 2 to 12 carbon atoas, or 

(iii) nUvlcneoxynlkylrne of 4 to 24 cnrhoo ato«s. 



2. A compound of the fnrnuln: 

»%4 



in which 9* is hydrogen or alVyl, "all y lene-<-fi1l yl" hn* fvt* 2 to I? carbon 
atoms, ami 

x has - V.lHiO of frrxn 0 tft (, 



J. 



A cosmound of the fnrmtln 




in which R is hydrogen or alkvl, - • 

"alkylene" has from 2 to o carbon atoms. And . v" *' f 7v;- 
x has a value of from 0 to 6, : v»;>f i; ; 

4. A compound as claimed in claim 1 wherein n is 1, x is zero; the ' ' 

hydroxy 1 is in the 4-position, R 1 and "aUtyl" are t -butyl groups ^in^tte^'-'- 

3- and S-positious and R is alkyl of ft to 11 carbon atoms. — r "■r--rV ■ 

s - Th* coapo;md of clai* 4 which in n-hexyl 3,5-ni-t-hutyl-4-hydroxy- 

henzoate. ■ -\-/ V* : . • 

6. A compmmd as claimed in claim 1 herein n is 1, x is 1, R l 
and "alkyl" are t-butyl groups in the 5- and 5-posltions and the hydroxy 1 
is in the 4-posit?on. .' V 

7. A compound as daisied in claim 1 wherein n is 1, x is 2, : v}+ : '^ 
"alkyl" are t-hutyl groups in the 3- and 5-positions and the hydroxyl 

is in the 4-posltion- 

*• A compound as claimed in claif 2 :n which the hydroxyl group is 

in the 4-position on the benzene rlnR, and the "allyl" attached to thr 
benzene rin* arc t-hutyl groups in the V and 5-nositions and x is zero, 
I or 2. 

°. A compound as claimed in claim * vhrreln each hvJroxyl is in the 

4- positlon, P : and "alkyl" ore t-butyl groups in the J- and fi-posit ions 
and x is zero, 1 or 2, 

l r «. A compound of the formuln: 

I I 

rii, -r-n.r.n.ii.n-r-r if - 
x 2x x ?x 

nllvj 

In wbJrh *> Is uRylenc of 2 to 6 carbon atoms, r J Is hydrorrfi or alkvl nnd 
x is n vnlue of frtrni zero to ft. 





11. A compound as claimed in claim 10 wherein each hydroxy 1 i5 in the 
4-posit5on f P 1 and M alkyl M are t-Hitvl proups in .the/3-' and S-posltions an*! ' , 
x is zero, 1 or 2, ." " " \ *";," 1 \ : V * 

12. A compound of clair. 8 which is 2- (n-octylthiocthyl) 5,5-di-t-butyl- \ 
4-hyJroxybenzoate. 

15. A comnound of claim ? vhich is 2-(r-Octvltnioethyl) ?,S-di-t-butyl- 

4-hyr.roxypheny Acetate. 

14. A compound of claim 8 which is 2- (n-OctadecyltM methyl) 3,5-di-t- 
huty \-a -hydroxyphenyl acetate. 

15. A compoi.Tid of claim P which is 2- (n-Octadecylthi oethyl 1 ! 3,S-di-t-hutyl 
4-hydroxybentoate. 

16. A compound as claimed in claim 1 in which n is 1 and P" is hydroxy 
alkylthloaUyl of 8 to 24 cart-on atoms. 

17. A compound of claim 16 which is r-hydrnxyethylthio-? 1 -ethyl (3,S- 
di-t-hutyl-4-hydroxy"}henroat<». 

*> 

1*. The compound as claimed in claim 1 wherein n is 2 nnd in alVvlrm* 

thi n-alVy lone of 2 to 12 enrhon atom5. 

in. The comr.<H»-d of claim IS which is ? ,»-rMndi ethy 1 h is- f 3,.i-di -t - 

hur y I - 4 -hyd/ox v^ph *ny i >cet nt e). 

20. 7nr cor*nour.d o r claim 11 which is dlethvlene r.lvcol M*..[ J-(J # 5-dU 
t-htity 1-4 -hvdroxy -phenyl Ipropionatcl . 

21. The compound of claim 9 which is 1 , 2-prnpylene rlycol Ms-|5*(3,5- 
dl-t •hutyJ-4-hydrnxyphenyl)pronlonate] . 

22. The compound of claim f> which is ethylene glycol hi *-| 5- (5 # S-dl -t - 
huty I -4-hvdroxypheny I) propionate | , 



23. Tha compound of claim 1 which is n-octadacyl 3,5-dl-t-buty 1-3- 

hydroxyphenyl- ace rate. 



